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A Case for Reducing Sugar-Sweetened Beverage Consumption in Infants and Toddlers {#sec2_1}
--------------------------------------------------------------------------------

The easy access to an abundance of sugar-sweetened beverages (SSB) is of major concern now that compelling evidence has linked high intakes of these drinks to childhood obesity. Recently, two independent trials showed increased weight in children consuming SSB compared with a control group who received water or drinks with artificial sweeteners \[[@B1],[@B2]\]. Therefore, the high availability and intense marketing of SSB combined with the high rates of childhood obesity worldwide should raise concern among public health professionals as well as politicians \[[@B3],[@B4]\]. In this article, we elaborate on the evidence for the association between SSB and adverse health effects, and propose a multiple-setting behavioral intervention in the community that promotes water and discourages SSB after breast and/or bottle feeding in children between the ages of 0 and 4 years.

The Rise in Consumption of Sugar-Sweetened Beverages {#sec2_2}
----------------------------------------------------

SSB include all sodas, fruit drinks, sport drinks, and other beverages with added sugar \[[@B5]\]. Over the last several decades, the total consumption of SSB has increased worldwide -- in some countries such as Mexico and the USA by almost 100% \[[@B6]\]. In Dutch children, the intake of SSB is now one of the highest in Europe \[[@B7]\]. This may be rooted in a tradition of giving children SSB when they are still very young: 36% of Dutch children consume SSB as their first drink after breast and/or bottle feeding \[[@B8]\], and at most day care centers children consume at least two SSB per day \[[@B9]\]. In 2009, of all liquids consumed by Dutch children aged 2-6 years, only 24% or 263 ml/day was water \[[@B10],[@B11]\]. This is lower than in other countries such as France where the intake of water in children aged 6-11 years was 44% or 549 ml/day \[[@B11],[@B12]\]. Although methodological issues may explain some of these differences, we believe that intake of water in groups of Dutch children indeed is relatively low.

Sugar-Sweetened Beverages and Excess Weight {#sec2_3}
-------------------------------------------

Both observational and experimental studies have been performed to investigate the association between SSB intake and weight gain. Observational studies however should be interpreted with caution due to bias resulting from potentially confounding variables. They do therefore not permit inferences about temporal relationships. Experimental studies provide better insight into the cause-and-effect relationship between SSB and body weight gain. To investigate the effect of SSB on body weight thoroughly, we performed a double-blind experiment that was designed to answer the question whether SSB lead to cause weight gain \[[@B1]\]. In this study, 641 normal-weight primary school children aged 4-12 years were assigned to one of two groups. The intervention group received 220 ml of SSB each day; the control group received 220 ml of non-caloric artificially sweetened drink. After 18 months of intervention the children consuming the SSB had gained about 1 kg more weight, compared with those drinking the non-caloric drinks. They also accumulated more body fat. An experimental study of Ebbeling et al. \[[@B2]\] in adolescents yielded similar results. They performed an experiment in 224 overweight and obese teenagers who at baseline consumed up to two SSB daily. In this study, the intervention group received bottled water and diet drinks to discourage intake of SSB in the home. The control group continued drinking beverages as they used to. After 1 year, teenagers in the intervention group gained less weight than those in the control group. This effect was most pronounced in Hispanic teenagers. Thus, both trials have confirmed that SSB indeed lead to cause more weight gain than sugar-free drinks. Also, a recent systematic review and meta-analysis of prospective cohort studies and randomized clinical trials provided evidence that SSB consumption promotes weight gain in children and adults \[[@B13]\]. In the past, studies also reported no significant association between SSB and body weight \[[@B14],[@B15],[@B16]\]. Interestingly, these studies were all either written by employees of the SSB industry or by authors who were paid by the industry to do the research.

The physiological pathway responsible for the association between SSB and excess weight remains unclear. One of the possible explanations is the poor satiety value of sugar in liquid form. In one of our studies we found that SSB and sugar-free beverages produced similar satiety \[[@B17]\]. Therefore, when children are substituting sugar-free drinks for SSB they will probably not compensate for missed calories by eating more food later. This may, at least partly, explain our previous observation that the children in the sugar-free group accumulated less body fat than those in the sugar group \[[@B1]\].

Sugar-Sweetened Beverages and Dental Problems {#sec2_4}
---------------------------------------------

Apart from the effects on body weight gain, consumption of SSB also contributes to the development of dental erosion and caries. Dental erosion is the irreversible loss of tooth structure due to chemical dissolution by acids. Consequently, acidic foods and drinks are thought to play a role in triggering dental erosion \[[@B18]\]. The acidity levels (pH) and buffer capacity of food products determine its erosive potential. Numerous in vitro studies have shown an association between dental erosion and the consumption of soft drinks, fruit drinks, fruit juices, and artificially sweetened beverages \[[@B19],[@B20],[@B21],[@B22]\]. Dental erosion has become a major health problem in most industrialized countries. In the Netherlands, the prevalence of dental erosion in children has increased dramatically over the last decades \[[@B23]\]. Approximately one third of Dutch children now suffer from dental erosion \[[@B24]\].

Apart from dental erosion, dental caries is another public health problem that affects 60-90% of school-aged children and the vast majority of adults worldwide \[[@B25]\]. In the Netherlands, at least one third of children aged 5 years have sustained dental caries \[[@B26]\]. Dental caries is caused by bacterial infection that causes demineralization and destruction of the hard tissues of the teeth. Over the past 20 years, a decline in caries has been observed in most industrialized countries. This pattern was the result of a number of public health measures \[[@B27]\]. However, it must be emphasized that the problem of caries has not been eradicated but only controlled to a certain degree \[[@B28]\]. The consumption of SSB has been associated with the onset of dental caries \[[@B29]\].

Public Health Measures in Early Life {#sec2_5}
------------------------------------

In conclusion, there is now substantial evidence that justifies public health measures to reduce the consumption of SSB and promote replacement of these by sugar-free beverages, preferably water. Although recent trials \[[@B1],[@B2]\] were mainly performed with artificially sweetened beverages, one may assume that water would be as effective. Public health measures for children may be in the form of regulations on advertising and marketing to children, restricted availability in schools, and/or soda taxes to discourage consumption. Strategies such as taxes and restricted availability have worked for tobacco \[[@B30]\], and many argue that similar steps are needed for SSB. In addition, such strategies may be particularly relevant for children aged 0-4 years. Children of this age group are important to focus on for a number of reasons. First, dietary preferences are initially established between the ages 0 and 4 years, laying the foundation for eating habits later in life \[[@B31],[@B32]\]. Birch et al. \[[@B32]\] have shown that when children are used to consuming water at a young age, they are more likely to drink water later in life. Second, excess weight, dental erosion, and caries in childhood have been associated with health risks in childhood itself \[[@B33]\] -- but also later in life \[[@B34],[@B35],[@B36]\].

A Multiple-Setting Behavioral Intervention in the Community {#sec2_6}
-----------------------------------------------------------

Many studies suggest that the physical, sociocultural, and economic environment of children plays a crucial role in the onset of obesity in both distal and proximal ways \[[@B37]\]. Distally, the physical, sociocultural, and economic environment determine the general demand, availability, and pricing of foods. Proximally, neighborhood as well as school and home environments determine the availability of foods. Changing the environment may therefore be an effective strategy to prevent obesity in children \[[@B38]\]. There have been successful initiatives to implement such environmental based approach. The French EPODE program (Ensemble, Prevenons l\'Obésité des Enfants which means 'Together, let\'s prevent obesity in children') is an example of a community-based intervention initiated in two small towns in France in 2000 \[[@B39]\]. This approach turned out to be effective, and is now being extended to many other countries in Europe.

The EPODE program provides a valuable framework that can be used on how to set up an environmental approach to prevent weight gain in children \[[@B40]\]. This, in combination with the rising belief that obesity prevention should start at an early age and convincing evidence that SSB are fattening, sets the stage for a multiple-setting behavioral intervention in the community. We will therefore develop, implement, and evaluate an intervention that promotes the consumption of water and discourages the consumption of SSB in children aged 0-4 years living in Amsterdam. We will focus on disadvantaged and poor populations because they are at the highest risk of developing both obesity \[[@B41]\] and dental problems \[[@B42]\]. The aim of the intervention is to increase water intake of children and reduce SSB intake. We will therefore educate caregivers of young children, i.e. parents, personnel of day care centers and preschools, and health care professionals, about the health benefits of water. With the use of the Triple P Parenting program we will also provide caregivers with pedagogical tools to persuade children to drink water \[[@B43]\]. Research showed that parents have a key influence on the development and maintenance of children\'s behaviors \[[@B44]\]. Moreover, especially caregivers of young children appear willing to modify their behavior if this benefits their children \[[@B45]\].

We will collaborate with the municipal youth health care service because of their prominent role in the health education of the caregivers. We will also involve day care centers and preschools to contribute to a continuous health promoting environment for children \[[@B46]\]. Studies in children aged 0-4 years on the effects of behavioral interventions that promote water are scarce \[[@B47]\]. Studies in primary and secondary schools that improved water access showed inconsistent outcomes \[[@B48],[@B49]\]. Overall, the outcomes suggest that intake of water is added to regular liquid intake and that water does not replace intake of SSB. An intervention should therefore not only promote water but also discourage SSB intake.

The outcomes of this project can be translated into strategies that municipal youth health care services, day care centers, and preschools can use when teaching healthy drinking habits to children and their caregivers. We will put our findings together in the so called 'Infant Toddler Water Toolkit' that municipalities can use when designing a healthy drinking policy for 0- to 4-year-old children in a city.

Conclusion {#sec2_7}
----------

There is compelling evidence that SSB increase childhood obesity. 'Reduce sugary drinks, drink water instead', is a simple message that can be distributed among young children and their caregivers. SSB are devoid of essential nutrients and one can therefore easily do without them. One may speculate that there is no other single food product whose elimination could contribute more to prevent excessive weight gain.

The goal of the proposed community-based intervention is to establish a healthier environment where water -- and not SSB -- are widely accessible. In the long run, this may improve health behaviors and health outcomes such as overweight as well as dental erosion and caries in both children and their caregivers.

EPODE, a Multi-Stakeholder Approach to Prevent Childhood Obesity (Responsible Authors: J.-M. Borys, E. Levy, J. Vinck, J. Mayer, H. Finch, H. Ruault du Plessis, P. Richard, P. Harper) {#sec1_2}
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Introduction {#sec2_8}
------------

The prevalence of overweight and obesity has increased worldwide over the last 30 years \[[@B50],[@B51],[@B52],[@B53],[@B54]\], and forecasts suggest that the majority of the world\'s adults will be overweight or obese by 2030. Not only does overweight and obesity have a negative impact on health and wellbeing, the related economic costs represent a significant burden to public health systems across the globe.

Evidence suggests that once obesity is established, it is difficult to reverse \[[@B55]\], strengthening the case for primary prevention. Prevention is widely recognized to be the most efficient and cost-effective way to tackle the obesity pandemic.

The environment determines, to a large extent, both eating and physical activity habits, and, as such, determinants of overweight and obesity lie not only with the individual \[[@B56],[@B57],[@B58],[@B59],[@B60]\] but with the community at large. It is therefore essential that, to ensure primary prevention of overweight and obesity, a multifaceted strategy is developed that targets the whole community to step-by-step change the environment, policies, social norms, and the behaviors elicited by these environmental variables. Thus modifying unhealthy habits requires changing perceptions, the micro-environment (e.g. schools, homes, neighborhoods), and the macro-environment (e.g. the urban setting, education and health systems, governments, the food industry, the media, and society\'s attitudes and beliefs) so that healthy behaviors prevail \[[@B60]\].

The aim of this article is to discuss the EPODE (the French acronym for 'Ensemble Prévenons l\'Obésité Des Enfants' -- 'Together We Can Prevent Childhood Obesity') multi-stakeholder approach and to demonstrate its effectiveness in ensuring primary prevention of overweight and obesity.

The EPODE vision statement is that childhood obesity will be prevented by creating healthy local environments, family norms and childhood settings, all being strongly supportive of children and their families enjoying healthy eating, active play, and recreation.

EPODE is a community capacity-building approach to implement sustainable strategies aimed at promoting healthier lifestyles and preventing childhood obesity and non-communicable diseases. The model consists of concrete initiatives, at both national and local levels, that encourage better and more balanced eating habits and increased levels of physical activity (fig. [1](#F1){ref-type="fig"}).

EPODE programs target communities at different levels, affecting groups of children aged 0-12 years. Local stakeholders who influence childhood settings, food and physical activity environments, and sociocultural norms are automatically included.

Origins of the Methodology {#sec2_9}
--------------------------

The EPODE methodology is the result of the FLVS study that began in 1992 in two towns in Northern France (Fleurbaix and Laventie) \[[@B61]\]. This study was a long-term school-based intervention that took place between 1992 and 1998 and evolved into a community-based program that was active from 1998 to 2004. Actions that were implemented during this intervention aimed at improving eating and physical activity habits among children. Initial data obtained from this study showed that interventions solely targeting schools were not sufficient to significantly reduce the prevalence of obesity and overweight (fig. [2](#F2){ref-type="fig"}) \[[@B62]\].

Improved results were obtained through a subsequent community-based intervention (1998-2004) \[[@B62]\] that involved many local stakeholders. The FLVS study also demonstrated that this prevention program was efficient across all socioeconomic levels \[[@B63]\]. Evaluation of the results of this study led to the identification of the main factors of success that formed the four pillars of the EPODE methodology \[[@B63],[@B64]\]:

*Political commitment:* formal commitment is sought from political representatives from the local community to the state and federal level.

*Scientific evaluation and dissemination:* using evidence from a wide variety of sources to guide the implementation of EPODE interventions and to evaluate impact and outcomes of the EPODE program.

*Public-private partnership at all levels:* to secure sufficient resources to fund central services, as well as contributions from local organizations to fund implementation at the community level.

*Communication, including social marketing methods:* planning, coordinating actions and providing the social marketing and support services at community level.

Implementation {#sec2_10}
--------------

'EPODE' was first launched in 2004 in ten French pilot communities. Since then, the EPODE methodology has been implemented across the world in countries such as Belgium, Greece, Spain, The Netherlands, Romania, South Australia, and Mexico.

The implementation of the EPODE methodology takes place on two levels. It is firstly important to address the central level, which can be represented by a public body (e.g. Ministry of Health) or a private organization such as a Communication Agency. The central level has the primary role of coordinating the multiple stakeholders involved in the program (institutions, scientific expertise, and corporate sector). The central level also has the responsibility for training and coaching the actors involved at the local level and proposing regular campaigns.

At the local level, a local leader, such as the mayor, within each community involved in the program, plays a key role in nominating and hiring a local project manager to implement the concrete actions on the ground.

The role of the local project manager is to mobilize a wide diversity of local stakeholders, especially in schools, preschools, extracurricular organizations, and any social network of associations (fig. [3](#F3){ref-type="fig"}). These are all key settings in which to implement activities involving children and families in order to change their local behavioral context. For this purpose, the local project manager coordinates a multifaceted local steering committee of local representatives from various fields. This committee meets on a regular basis to make key decisions, foster the implementation of activities and actions, and generate peer-to-peer dynamics (see table [1](#T1){ref-type="table"} for the number and type of actions implemented in two towns that are part of the VIASANO program, based on the EPODE methodology, as an example).

Actions targeting the community can be diverse and often use local media to change social norms and influence policy. Some examples of actions targeting the local population include distribution of healthy snacks during a public walking activity for families in the town; an educational and activity game for families or the elderly to promote physical activity; a conference for seniors about food, physical activity, and other health-related issues; healthy lunches for employees; stands promoting healthy food and physical activity during events; redesigning school playing area to encourage physical activity; and embellishing public green spaces.

The community-based interventions based on the EPODE methodology are evaluated according to their four levels of implementation: central and local organization levels, setting level, and child level \[[@B63],[@B64]\]. Evaluation includes both process and outcome indicator monitoring. The heights and weights of children from the age of 5 to 12 years are measured, and BMI is calculated and recorded. Although the accuracy of BMI in diagnosing obesity is limited \[[@B65],[@B66]\], it allows international comparisons and is therefore preferred among other adiposity markers in children. Changes in food and physical activity habits are assessed by specific questionnaires administered in schools or other settings (e.g. local health centers).

The evaluation framework of each program is designed by the central coordination team, with the expertise of a scientific committee and feedback from local stakeholders. Evaluation is crucial to the success of an EPODE program as it is a key-driver for political engagement and fosters mobilization of stakeholders in a sustainable way.

Results {#sec2_11}
-------

### Impact on Overweight and Obesity Prevalence {#sec3_1}

In eight French towns where the EPODE methodology was implemented, children aged 5-12 years (n = 23,205) were weighed and measured each year between 2005 and 2009 by school health professionals. While national data available in France indicated an overall stabilization in the prevalence of childhood overweight and obesity, results from the eight French EPODE pilot towns showed a significant decrease of 9.12% (p \< 0.0001) in overweight and obesity between 2005 and 2009. It is also noteworthy that children who attended schools in deprived areas showed a downward trend of 2% (NS: p = 0.38) in the prevalence of childhood overweight (including obesity), compared with an increase in the prevalence of overweight and obesity in children from disadvantaged households at national level \[[@B67]\]. The VIASANO program, based on the EPODE methodology, was launched in 2007 in several towns in Belgium. In two of these towns, we collected BMI data on children in 2007 and 2010. In 2007, children aged 3-4 years (first-year preschool) and 5-6 years (third-year preschool) (n = 1,300) were weighed and measured by the School Health Prevention Services as well as 1,484 children in 2010 in the VIASANO towns and in a control population (the entire French Community). The prevalence of overweight showed a decrease of 22% (p \< 0.05) in VIASANO towns in comparison with the control population.

### Transferability {#sec3_2}

Following a European project granted by the European Commission (DG SANCO), i.e. the Epode European Project (*[www.epode-european-network.com](http://www.epode-european-network.com)*), the EPODE methodology was implemented in over 500 communities in 8 countries across the world, involving over 11 million people and demonstrating the transferability of the EPODE methodology to culturally diverse settings \[[@B68],[@B69]\].

Conclusions {#sec2_12}
-----------

As a result of the EPODE experience and with the aim of supporting EPODE community-based programs and other EPODE-like programs, the EPODE International Network (EIN) was created in 2011. In 2014, the EIN supports community-based obesity prevention programs through capacity building and best practice sharing, connecting over 30 international programs and involving 150 million people.

Furthermore, the EPHE ('EPODE for the Promotion of Health Equity') project is also an outcome of the EPODE experience and is a collaborative project with the European Commission (DG Health and Consumers) that aims to ensure health equity across Europe. EPHE seeks to understand whether the implementation of an adapted EPODE methodology can reduce socioeconomic inequalities in health-related diet and physical activity behaviors of families with children aged 6-12 years, living in 7 different European countries.

The theory behind the EPODE methodology reflects the importance of a multifactorial approach in the prevention of childhood obesity. The four pillars show the core components of the approach and help to explain why EPODE has had an impact on overweight prevalence in the towns of implementation as early evaluation suggests encouraging results from several EPODE programs \[[@B70]\].

Further important lessons are to be learned from more detailed evaluations of EPODE.

Childhood obesity prevention programs, which aspire to have a wide reach, may benefit from the insights into the EPODE methodology. EPODE already is referenced in several national and international reports, position papers, and conferences as an innovative example of a community-based program aimed at promoting healthy active behaviors in children \[[@B71],[@B72],[@B73],[@B74],[@B75],[@B76],[@B77],[@B78],[@B79],[@B80],[@B81],[@B82],[@B83],[@B84],[@B85]\].
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###### 

Number of actions in the two pilot towns per target group and per theme, VIASANO

  Target group                                                Theme             
  ----------------------------------------------------------- ------- ---- ---- ----
  Children and adolescents                                    36      11   29   4
  Children and families                                       20      4    13   2
  Health care professionals                                   2       /    3    1
  General public                                              45      15   37   14
  Others (schools, local business community, disabled, ...)   4       1    4    1
